Objectives: To describe the quantity, methods, themes, and collaboration profiles of research on older adults' health in the Arab world, and map research productivity against demographic, economic, and development indicators. Methods: A scoping review of research on older adults' health drawing from 7 databases and covering the period 1994-2013. Results: Aging research output has increased 6-fold over the study period, with middle-income countries showing the sharpest rise. The majority of the reviewed publications are descriptive in nature, oriented toward examining the extent of disease or factors associated with various morbidity and mortality outcomes (88.5%). Despite the increasing regional instability, there is a dearth of studies on "seniors in emergencies." Collaboration with international coauthors (16.0%) has been more frequent than with regional coauthors (4.2%). Correlation analysis suggests that research production has been more strongly influenced by literacy rates than by population aging indicators, Gross Domestic Product, or government investment in research and development. Discussion: This study lays the basis for a "roadmap" for research on older adults' health in the Arab region. It calls for cooperation among various stakeholders to produce a targeted and well-informed research agenda that is more responsive to emerging and context-specific needs of older adults in the region.
4.1% of the 357 million Arab persons are older than 65 years. A little over half of the countries (13 out of the 22) have met the International Conference on Population and Development (ICPD) goal of reaching a life expectancy at birth higher than 70 years (Alwan, Alwan, & Jabbour, 2012) . In several countries in the region, the demographic transition has proceeded rapidly with a decrease in fertility and mortality and a rise in the proportion of older adults. This transition has outstripped local health and social welfare systems and outpaced the economic growth required to maintain these systems. Along with aging, the health profile of Arab populations has changed considerably. Noncommunicable diseases have become the leading cause of morbidity and mortality, comparable in some countries to those found in the developed world (Abdul Rahim et al., 2014; Sibai, Tohme, Yount, Yamout, & Kronfol, 2012) . Moreover, wars and sociopolitical upheavals, which have been endemic in certain countries, have escalated in recent years and have had a profound adverse impact on demography, economic growth, and development as well as on population health and the health of older persons (Health Access Survey, 2015; Maziak, 2009; Roberts, Patel, Dahab, & McKee, 2013 ).
Yet, the implications of these demographic changes, health challenges, and region-wide sociopolitical transformations on older people in the Arab world are often not adequately acknowledged by policy makers at the national level or by donor agencies at the global level and are generally underresearched. This may be attributed to the dichotomy between developing and developed countries, where it is assumed that aging issues are population challenges only in the latter. The situation is compounded by developmental barriers-a lack of routine sources of data, national registries, reliable databases, weak surveillance systems, and insufficient investment in research and development (R&D), with serious gaps across different income group countries (Badran & Zou'bi, 2010; Hanafi & Arvanitis, 2014; Røttingen et al., 2013) . On average, research expenditure in the Arab world does not exceed 0.3% of its Gross Domestic Product (GDP; United Nations Development Program, 2009), which compares poorly with the 2.8-3.5% average of developed countries and is well below other comparable countries such as Brazil (1.1%) or Spain (1.3%; United Nations Educational, Scientific and Cultural Organization, 2010) . The extent to which national governments contribute to research funding in the Arab region fluctuates between countries, with some high-income level nations, like Qatar, contributing to regional funding schemes. Furthermore, investments, when available, are often not appropriately directed toward tackling priority health problems (Akala & El-Saharty, 2006; Rashad, Khadr, Giacaman, & Khawaja, 2012) .
The state of health research and the impediments to knowledge production in the Arab region have recently gained interest in the scientific community (El-Idrissi et al., 2013; Ismail et al., 2013; Kennedy, Khoja, Abou-Zeid, Ghannem, & IJsselmuiden, 2008; Rashad et al., 2012; Shideed & Al-Gasseer, 2012) . Although research productivity has improved in the region since the early 1990s, the overall output remains low when compared with other countries. For example, medical research output from all Arab countries combined is almost half of that from Turkey and only double that from Iran (El-Idrissi et al., 2013) . UN reports repeatedly note that Arab countries (with the exception of Qatar) are among the lowest in terms of research output and funding for scientific research (Cheung et al., 2011; Ismail et al., 2013; United Nations Development Program, 2002 . Overall, research performance in the Arab world remains deficit in system stewardship, human resource development and international and regional scientific collaboration (Hanafi & Arvanitis, 2014; Ismail et al., 2013) .
To date, there has been no attempt to examine the state of research on aging and the health of older adults in the Arab region. Previous reviews on research output in the region have had a broader scope (Ismail et al., 2013) or were focused on selected countries or specific diseases (Diab, Taftaf, & Arabi, 2011; Mazboudi & Abdelaziz, 2010; Sweileh et al., 2015) . In this study, we present the landscape of research produced on the health of older adults in the Arab region, and we monitor trends in its quantity across time and place. We also examine gaps in methods and themes of study and assess funding sources and coauthorship profiles, focusing on the extent of regional and international collaboration. In order to assess the impetus of research productivity, we additionally map countryspecific research output against demographic and development indicators. Findings from this study have implications on priority setting for aging research agendas in the Arab region in a way that would guide informed research action plans for local, regional and international stakeholders, including researchers and funders.
Methods

Search Strategy
This study followed the scoping review methodology and framework as proposed by Arksey and O'Malley (2005) and later developed by Levac, Colquhoun, and O'Brien (2010) . Scoping reviews are emerging systematic, evidence-mapping tools that allow for the evaluation of research production on a broad range of topics and study designs in order to identify gaps in existing evidence and opportunities for future research. In this review, qualified librarians were consulted regarding the search strategy, selection of the databases, and the exportation of records. Seven databases were searched, namely the Web of Science, Ovid MEDLINE, SCOPUS, JSTOR, CAIRN, E-MAREFA, and IMEMR. CAIRN is a database that indexes francophone publications and the E-MAREFA includes mainly Arabic publications. IMEMR, the Index Medicus of the Eastern Mediterranean Region, was created by WHO-EMRO to improve access to publications not indexed by international bibliographic databases (World Health Organization, 2012) . Compared with the other databases, both JSTOR and CAIRN focus on social sciences and humanities. The E-MAREFA and the IMEMR contain local and regional journals, thus mitigating a potential bias inherent in most international databases of overlooking articles published in the Global South in non-English languages and in nonranked journals, especially those which do not have an impact factor (Hanafi & Arvanitis, 2014) .
The database search was iterative and involved a reflexive approach. When necessary, we repeated steps with revised search terms to ensure a comprehensive assessment of the literature. The search strategy consisted of a combination of key terms relating to aging and diseases commonly associated with older age:
Aging OR ageing OR "Older Adult*" OR "older person*" OR "older population*" OR "older people" OR elderly OR elders OR "old* men" OR "old* women" OR "old* age group*" OR "old* generation" OR "retirement age" OR "baby boomer" OR Alzheimer's disease OR Dementia OR Parkinson's disease OR Gerontology OR Geriatrics OR "Activities of Daily Living" OR "International Activities of Daily Living" OR "Palliative Care"
We then tagged key words to each Arab country, separately, using several configurations for some countries. For example, the "Occupied Palestinian Territories," "Gaza Strip," "West Bank," and "Palestine*" were used for Palestine. We excluded editorials, opinion pieces, and commentaries.
Selection Criteria and Data Extraction
We retrieved 10,594 records after we removed duplicates from multiple searches. Then, we screened the records for relevancy to aging literature because some records used "aging" to describe terms such as "trees," "animals," etc. We excluded laboratory-based animal studies and in vitro studies, but no language restrictions were set. This process yielded a final list of 788 records that were entered into SPSS 22.0 for analysis. Then, we retrieved identifiers such as journal name, year of publication, authors' names and affiliations, and abstracts and full-texts (when available). Most of the journals in regional databases (e.g., E-MAREFA and IMEMR) lack an impact factor and will hereafter be referred to as "nonranked" journals. When applicable, we retrieved and recorded the study method (e.g., qualitative, quantitative, biomedical, review), the theme (e.g., risk factor epidemiology, social determinants of health, health policy, health economics), the coauthorship profiles based on the authors' institutional affiliations (national, regional, or international collaboration), and the funding sources (national, regional, or international). For the full coding frame of the scoping review, please see Supplementary File 1. Two of the authors (A. Rizk and C. Costanian) and two well-trained research assistants independently did the screening and data extraction. Discrepancies regarding the inclusion or exclusion of articles were resolved by consensus or discussion with a third reviewer (A. M. Sibai).
Demographic and Development Indicators
We operationalized demographic indicators through the proportion of older population aged 65 and older and the life expectancy at birth. We measured development indicators through adult literacy rates, GDP per capita, and the Gross Domestic Expenditure on Research and Development (GERD) as a percentage of the GDP. We classified Arab countries into low-, lower-middle-, upper-middle-, and high-income countries following the World Bank's stratification, which follows the 2014 GNI per capita (<$1,045 for low-income countries, $1,045-$4,125 for lower-middle-income countries, $4,125-$12,736 for upper-middleincome countries, and >$12,736 for high-income countries; World Bank, 2015).
Analysis
We conducted descriptive frequency analyses to delineate trends in research output by year of publication, study designs, study themes, authorship collaborations, and funding sources. To eliminate the effect of more populous countries, we calculated a "publication rate per million population" for each country. Country-specific publication rates on older adults' health were correlated with demographic and development indicators. Publication rates were also correlated with other indicators of country-specific research productivity, namely "total publication" rates and "health publication" rates, as abstracted from the data published by Røttingen and colleagues (2013) .
Results
Trends in Quantity
The volume of research output has increased more than sixfold from a low yield of around 103 publications in the first decade covered in this study (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) to 685 publications in the second (2004-2013; Figure 1 ). Papers in nonranked journals started to appear around the beginning of this century and have grown steadily since then. The increase in research productivity was more notable in middle-income rather than high-income countries (79% vs 30% yearly increase). We found that the rate of publication was distinctly lower in low-income and lower-middle-income countries (0-3 per million) than in upper-middle-and highincome countries, where rates exceeded 3 per million in 9 out of the 12 countries. Cross-country analyses indicated considerable variations in productivity, with Lebanon (18.0 publications per million) and Bahrain (15.2) being the most prolific. This was followed by Kuwait (13.0) and Qatar (10.3), despite comparatively higher GDP levels than those of Lebanon and Bahrain (Table 1) .
Study Methods and Themes
Most of the reviewed publications were population-based quantitative studies (81.2%), using mostly cross-sectional study designs (Figure 2A ). The remaining articles were either biomedical (9.8%; e.g., case studies and case series or genetic testing) or reviews (6.1%). Only 2.9% used qualitative research methods such as phenomenology or recounting lived experiences.
The majority of the publications were oriented toward researching the extent of disease among older people (physical and mental health, self-rated health, disability) or factors associated with various morbidity and mortality outcomes (88.5%; Figure 2B ). More than half of the publications (57.6%) tackled some aspects of the social determinants of heath, with a focus on gender differentials among older persons. This was followed by a lower percentage of studies that appraised or linked findings to caregiving and living arrangements (28.0%), or to health policy and cost (15.1%). Small differences were noted in the researched themes across countries. Health policy and cost analyses were more likely to appear in publications from upper-middle-and high-income countries than lower-middle-income countries. Also, publications from countries with high life expectancies (above 75 years) were more likely to investigate themes like demographic transition and health policy and cost, whereas publications from countries with lower life expectancies were more likely to examine mortality, diet and nutrition, and risk factor epidemiology (data not shown).
Funding Sources and Coauthorship Collaborations
Only 31% of the publications declared their source of funding. Among these, around 52% were funded by national bodies, 33% by international bodies, 8% by UN agencies, and 7% by regional bodies. Joint publications with representatives from governmental agencies did not exceed 6% in the total sample. However, this proportion was larger in high-income countries such as Oman, Kuwait, and Bahrain (20%-23%).
Collaboration was mostly confined to national coauthors within the same country (75.0%). Collaboration with regional coauthors was scarce (4.1%), whereas collaboration with international scholars was markedly higher (16.0%). International authors produced 4.9% of the publications without collaborating with researchers from the region. Collaboration with international coauthors a "Arab States" refers to studies that provide cross-country comparisons for 8 or more Arab countries, whereas multiple listings were made for articles that cover 2-7 Arab countries. increased fivefold in the second decade of the study relative to the first, with the percent increase being consistent across different income group countries.
Research Productivity and Demographic and Development Indicators
Country-specific demographic and developmental characteristics are presented in Supplementary File 2. There was no clear association between publication rates and demographic indices, namely the proportion of older persons and life expectancy, although a threshold value of life expectancy of at least 72 years seemed important to prompt aging research ( Figure 3A and B). The correlation with adult literacy rates showed an exponential increase in publications beyond a threshold value of around 80%, whereas the correlation with GDP was uninformative ( Figure 3C and D). Correlations with data on GERD from 13 Arab countries did not show an association with the rate of publications on older adults' health. This was in contrast with the result of the correlations with the total rate of publications ( Figure 3E and F) . Finally, country-specific publication rates from this study correlated positively with the publication rates on health and with the total publication rates ( Figure 3G and H).
Discussion
To our knowledge, this scoping review is the first to document and characterize research output on the health of older adults in the Arab region. Although findings from this study indicate an overall increase in publication output over time, some gaps have emerged in the methodology used, themes examined, and the profiles of coauthorship collaborations. Furthermore, we found that the production of research on the health of older adults in the Arab region is more heavily influenced by literacy rates than by demographic or other developmental indicators. These findings are discussed in detail below.
Landscape of Research on Older Adults' Health
Most of the studies included in this review were descriptive in nature, utilizing cross-sectional study designs. Our search yielded very few population-based or clinical intervention studies. Also, qualitative study methods were less common than quantitative ones. This may be the result of an inherent limitation in most of the database search engines, where books and book chapters-which are more likely to attract social science and qualitative research-are not routinely captured. It may also be due to global and historical developments in health research where qualitative studies have been less likely to receive support and funding (Clark 1997) . Furthermore, there was a total lack of longitudinal comparative aging research similar to that common in other parts of the world (e.g., the Health and Retirement Study in the United States and the Survey of Health, Ageing and Retirement in Europe). Such a gap impedes our understanding of the trajectories and determinants of the wellbeing of older people in the region.
In terms of the addressed themes, physical and social determinants of population aging were better researched and understood than mechanisms through which health, well-being, autonomy, and independence can be maintained and extended within local contexts in the Arab region. Despite the long history of regional instability and conflicts in several countries in the region (such as Iraq, Palestine, Sudan and, more recently, in Syria and Yemen), there is a dearth of publications that examine "seniors in emergencies" or the consequences of armed conflict, loss of assets, and waves of displacement on the health and social welfare of older people. Yet, this may not be the case in the gray literature, produced by experts and public agencies outside the traditional academic publishing channels, where reports on the vulnerability of older adults in conflict have recently been published by UN agencies and international NGOs The distinct rise in scientific collaboration between national and international scholars in recent years seems to have bypassed the regional level. This finding concurs with Hanafi and Arvanitis's (2014) review of overall research productivity in the Arab region, which notes that, with the exception of the Gulf countries, regional collaboration between universities is generally weak. This comes at a crucial time for aging research, where the emerging challenges of population aging need to be met with regional and interdisciplinary collaboration between demographers, epidemiologists, social scientists, economists, and biomedical researchers. This would facilitate knowledge transfer within and between countries and advance knowledge production in the region (Council on Health Research for Development, 2013; Hanafi & Arvanitis, 2014) . Furthermore, our finding of only a small proportion of reports copublished with representatives of governmental agencies and policy makers (less than 6% of the retrieved records) resonates with results from regional studies on knowledge translation in the Arab world (El-Jardali, Lavis, Ataya, & Jamal, 2012). A recent study on the pathways of translating aging research into policies and programs in the Arab region argues that governmental institutions are crucial conduits for the uptake of aging research to policy and practice (Rizk, Kronfol, Moffatt, Zaman, Fares & Sibai, 2015) .
Demography-Driven or Development-Dependent?
Arab countries have exhibited rapid academic growth in recent years. There are increasingly more public and private funding opportunities, and it is estimated that there are currently close to 400 universities in the Arab world compared with 174 only a decade ago (Council on Health Research for Development, 2013) . Despite these encouraging developments, findings from this review indicate that health research on older adults in the region remains nascent and underdeveloped. While publication rates varied considerably by country, they did not exceed five publications per million in 15 out of the 22 Arab countries and ranged between 10.0 and 18.0 in only four others (Lebanon, Bahrain, Kuwait, and Qatar). Furthermore, research output did not necessarily correlate with demographic indicators, where some of the less prolific countries had the highest proportion of older persons (e.g., Tunisia). The relatively meager production of health research on older adults and the lack of correlation with demographic indicators are likely to be due to the overall low proportion of older adults in the Arab region (4.1%), which is impeding the interest of researchers and funding agencies in aging research in the region. This may be understandable in countries that have a high proportion of younger persons and where the burden of infectious disease, as opposed to noncommunicable diseases, still prevails (such as in Sudan and Somalia). However, recent demographic projections forecast a much faster pace of aging in the majority of Arab countries (Saxena, 2008) , with scholars calling for more research targeting older adults in the region (Sibai, Rizk, & Kronfol, 2014) .
This study shows that research productivity on older adults in the region was more influenced by literacy rates than other developmental indicators, including GDP and government investment in R&D. Research productivity may be hindered by a relative shortage of national funding; only half of the studies that declared their funding source reported receiving funding from a national body. Other obstacles include underlying structural barriers such as the lack of creditable routine sources of data and reliable national registries or observatories. Researchers from the region have repeatedly highlighted the challenge of access to public data sets (Saleh, Alameddine, & El-Jardali, 2009 ), which is compounded by cultural and political tensions that inhibit raw data sharing at the collective level. This is further exacerbated by pervasive weaknesses in the national health research systems across disciplinary divides, with overall research funding being among the lowest in the world (Ghannem, Becerra Posada, IJsselmuiden, Helwa, & de Haan, 2011; World Health Organization, 2011) .
In spite of the above, this study revealed a promising finding-that research on older adults' health increased as health research and total research production increased in the Arab region. This may suggest that as research capacities develop in the Arab region, so do the capacities for research on older adults' health. Our post hoc analysis shows that around 40% of the publications are produced by only 5% of the total research institutions. This corroborates findings from a recent study which revealed that available research on aging seems to be championed by a handful of scientists based at a few universities and research centers in the Arab world . In order for research on older adults' health to crystallize into a well-developed field capable of informing policy and practice, researchers need to invest in junior scientists to produce a critical mass of committed scholars interested in aging research and to expand local and regional networks, as has been the case with "Reproductive Health," for example.
Limitations
The findings from this study need to be interpreted in light of some limitations. Although our review cast a wide net of search engines that aimed to thoroughly capture research output on aging and the health of older adults in Arab countries, further evidence from books, book chapters, and the gray literature (such as reports, conference proceedings, doctoral theses, etc.) was not included. One may further argue that studies on aging that focus on local populations in the Arab region may not be attractive to international journals and readers, and-owing to the lack of incentives to publish in local and regional counterparts-a large number of papers remains unpublished. Also, this review focused on health and aging publications and does not include non-health-related aging research, such as consumption and saving patterns or public spending on social security. Finally, our interpretation of the study findings may have overlooked the geopolitical particularities in some countries and the broader forces, such as the sanctions in Iraq and wars and conflicts in Palestine, Yemen and Syria, all of which may have played a role in weakening knowledge production in the region.
Conclusion
As the demographic shift continues, a better understanding of how best to maximize choices and minimize health and social care costs for older persons must also advance. Population aging in the Arab literature has consistently been described as a societal challenge and economic burden. Studies tend to focus on the burden of demographic changes rather than the contributions of older people and on the diseases of aging instead of older people's overall well-being and quality of life. There is a need for a paradigm shift in our conceptual approach to aging that recognizes the importance of a person-centered approach and the role of social determinants of health in old age, as well as the contributions of older people to national economies. Future studies need to focus on intervention studies, implementation research, and the policy implications of aging in the Arab region. Any developing research agenda on healthy aging must aim to revise funding priorities and to develop scientific infrastructures that foster cross-country and interdisciplinary collaboration. Equally important are partnerships between research institutes, scientists, policy makers, and older people themselves, for a well-informed aging research agenda that is more responsive to emerging research gaps and the context-specific needs of older people in the region.
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